have demonstrated that an equation derived from dual-route theory accurately predicts reading performance in young normal readers and in children with reading impairment due to developmental dyslexia or stroke. In this paper, we present evidence that the dual-route equation and a related multiple regression model also accurately predict both reading and spelling performance in adult neurological patients with acquired alexia and agraphia. These findings provide empirical support for dual-route theories of written language processing.
Introduction
Dual-route models are scientific hypotheses about the cognitive architecture of the information-processing system used for reading and spelling (Coltheart, Rastle, Perry, Langdon, & Ziegler, 2001; Houghton & Zorzi, 2003; Jackson & Coltheart, 2001 ). According to these models, written language processing is accomplished by two distinct but interactive procedures that are referred to as the lexical and non-lexical routes (Fig. 1) . 1 * Corresponding author at: Neurology Section (1-11M), Southern Arizona VA Health Care System, 3601 South 6th Ave., Tucson, AZ 85723, United States.
E-mail address: szr@u.arizona.edu (S.Z. Rapcsak). 1 Whether reading and spelling rely on shared or independent cognitive systems is a controversial issue in neuropsychology. Fig. 1 depicts a sharedcomponents dual-route model in which a common orthographic lexicon is used for reading and spelling familiar words and a single non-lexical module mediates both grapheme-phoneme (GP) and phoneme-grapheme (PG) conversion. By contrast, independent-components dual-route models (e.g., Patterson & Shewell, 1987) postulate distinct orthographic input and output lexicons for reading and spelling, as well as separate non-lexical procedures for GP and PG conversion. Although there is no consensus in the literature on this issue, the brunt of the neuropsychological evidence seems to favor the shared-components Reading and spelling by the lexical route relies on the activation of word-specific orthographic and phonological memory representations. Although spoken and written words also automatically activate the corresponding conceptual representations in the semantic system, access to word meanings is not considered critical for accurate oral reading or spelling to dictation. The lexical route can process all familiar words, regardless of whether they are regular or irregular in terms of their letter-sound relationships, but it fails with unfamiliar words or non-words because these items do not have lexical representations. In contrast to the whole-word retrieval process employed by the lexical route, the non-lexical route utilizes a subword-level procedure based on sound-spelling correspondence rules. The non-lexical route can succeed with non-words (e.g., plunt) and also with regular words that strictly obey English dual-route model (for a review, see Tainturier & Rapp, 2001 ). The sharedcomponents view is also supported by data from individuals with developmental dyslexia/dysgraphia (e.g., Curtin, Manis, & Seidenberg, 2001 ) and by behavioral (e.g., Burt & Tate, 2002; Holmes & Babauta, 2005) , genetic (Bates et al., 2007) , and functional neuroimaging studies (e.g., Cohen et al., 2002; Beeson et al., 2003) 
